Introduction
This paper is concerned with the scattering of sound waves by a circular disk of so-called 'soft' material. The appropriate boundary value problem is the determination of a function U (r, O, z) 
with R 2 = r 2 + 0 2 --2 r cos (0 --~b) + z z and where/(0, ~b) denotes the discontinuity of U~ on the disk, z = 0, r < 1. From (1.2) and (1.3) one obtains the integral equation,
Unfortunately a solution of (1.4) is not known and one is led to the question of approximations.
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When k is set equal to zero the above problem becomes that of an electrified disk in electrostatics, simple solutions of which have long been known. It was observed by COl' SON [2] that in the case k = 0 the equation (1.4) itself can be solved explicitly. CoPsoN's procedure calls for the expansion of all quantities in a Fourier series of the angle 0 and then carrying out the angular integrations in (1.4) to obtain simpler integral equations which can be solved. For the case of axially symmetric problems, that is, when U does not depend on 0 the method of CoPsoN was extend by JoNEs [3] 4) to equation (1.4) for arbitrary k. In this case an explicit solution is no longer possible but rather JONES was able to derive from (1.4) a regular Fredholm integral equation of second kind which is well adapted to an iteration scheme for small k.
It is rather an involved procedure to carry out the angular integration in (1.4) for k + 0. It proved necessary to use some rather complicated relations involving Bessel functions. Curiously enough, these complications vanished at the end and the resulting equation involved only elementary functions. The authors were led to believe that there should be also a simpler method for deriving this equation and this, in fact, proves to be true. The central feature of the problem appears to be the fact that an axially-symmetric solution of (1.1) is determined uniquely by its values on the axis of symmetry, r = 0. Such a determination was observed by HENRICI [4] and further investigated by the authors in [5] . In this paper we show that an integral equation analogous to that of Jones may be derived without the intermediate step of rewriting the r integration in (1.4) . Further, the analysis is simple enough to be easily carried over to the case of non-symmetry about r = 0.
In section 2 we indicate how the general situation without symmetry can be reduced to a series of problems similar to the axially symmetric case. In section 3 the necessary material from [4] is presented. In the next two sections we outline our method of solution and in the last section we carry out some simple calculations for the case in which Uo(r, 0, z) represents a plane wave of arbitrary angle of incidence. We include an approximate formula for the discontinuity of the z derivative of U on the disk, as a function of angle of incidence, when the wave number k is small.
Preliminary Remarks
Solutions of (1.1) which are of class C/m in a region are known to be analytic functions of z and x = r cos 0, y = r sin 0. The particular function U satisfying (1.2) will accordingly be analytic except on the ring r = 1, z = 0, so that the apparent singularity at r = 0 does not in reality appear. In this connection we shall have frequent use of the following lemma:
